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BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain production of lithium dendrite during charging and discharging and 
thereby to improve the safety of a battery by forming the film, having a specific thickness on the surface 
of a collector of the negative electrode of the battery by an electroplating method. 

SOLUTION: A tin, film having a film thickness of 10-300 p,m, is formed on the surface of a collector of this 
negative electrode for a lithium secondary battery by an electroplating method. When the crystal particle 
diameter of the thin film is set to 1 p,m or smaller, lithium is absorbed and action for restraining the 
production of lithium dendrite is promoted. A fluorine-containing lithium salt is preferably used as a solute 
of an electrolytic solution. Since fluorine-containing ions have a high degree of electrical negativity and 
easy to ionize, the charge-discharge cycle characteristic of the battery is improve and the charge- 
discharge capacity thereof can be improved. It is recommended that on or more kinds of substances be 
selected from among a group comprises lithium hexafluorophosphate, lithium tetrafluoroborate and lithium 
trifluoromethanesulfonate are used as the fluorine-containing lithium salt. 
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